Hanukoglu A, Fried D, Nakash I, Hanukoglu I. Selective increases in adrenal steroidogenic capacity during acute respiratory disease in infants. Eur J Endocrinol 1995;133:552-6. ISSN To examine steroidogenic responses of the different zones of the adrenal cortex to acute disease we determined the basal and adrenocorticotropin (ACTH)-stimulated levels of cortisol, dehydroepian\x=req-\ drosterone (DHEAS) and aldosterone in 16 infants aged 1\p=n-\4months with acute bronchiolities, Fourteen of the infants were retested after recovery. During illness the mean basal levels of cortisol and DHEAS were twice as high as the levels after recovery (370 vs 180 nmol/l and 2.7 vs 1.3 \g=m\mol/l, respectively). The mean peak ACTH-stimulated levels of cortisol and DHEAS during illness were 1.5-and 2.5-fold higher, respectively, than the levels found after recovery. Although aldosterone secretion was stimulated [ 2A7E] 3-fold by ACTH, illness was not associated with any change in aldosterone secretory capacity. The basal and stimulated levels of both cortisol and DHEAS during illness and after recovery were correlated significantly. Thus, the relative steroidogenic capacities for these two steroids were characteristic of the individual infant and showed constancy over a period of at least several weeks. While the levels of cortisol and aldosterone were not dependent on the age of the infants, both the basal and stimulated levels of DHEAS correlated strongly with age. We conclude that during acute disease the steroidogenic capacity selectively increases in the zones that secrete cortisol and DHEAS (only in infants <3 months) but not in the zona glomerulosa that secretes aldosterone. The DHEAS response may be related to its putative effects to enhance immune responses.
A major response of the body to stressful conditions and inflammatory disease is the activation of the hypothalamus-pituitary-adrenal axis, leading to elevation of circulating levels of ACTH and glucocorticoids (1) . Cortisol response during acute illness has been char¬ acterized in adults (2, 3) and pediatrie age groups (4, 5) .
However, there is little information on the response of the different zones of the adrenal cortex during the first months of life (6, 7) when the adrenal cortex under¬ goes major developmental changes (8, 9) . This study examined adrenal steroidogenic responses during this developmental period in both healthy infants and patients with acute bronchiolitis, a common respiratory disease of infancy.
Subjects and methods
The main study population of this report included 16 infants (11 male and 5 female) aged 1-3.5 were nearly twice as high as the post-recovery levels, while aldosterone levels showed no change (Fig. 1) Comparison of the cortisol values for the two groups of severity of illness revealed that while the basal cortisol levels of the mild cases were in the range of infants after recovery, the cortisol levels of the severe cases were more than three times higher (160 ± 30 vs 530 ± 130 nmol/1). Thus, the illness-related difference in basal cortisol levels was contributed mainly by the severely ill patients. In contrast to cortisol, mean basal DHEAS levels were elevated similarly in both the mild and severe groups.
After ACTH administration in recovered infants, the mean levels of cortisol, DHEAS and aldosterone rose to about sevenfold, 1.5-fold and threefold higher than the respective basal values (Fig. 1) . In ill infants, ACTHstimulated levels of cortisol and DHEAS were about 1.5-and 2.5-fold higher than the values of recovered infants.
Aldosterone levels did not show any illness-related difference.
While the basal levels of cortisol and aldosterone were not dependent on the age of the infants, the basal DHEAS levels showed a significant decrease by age (for recovered infants: r = -0.88, < 0.001) (data not shown). The DHEAS response to ACTH stimulation also decreased with age in both ill and recovered infants below the age of 3 months (Fig. 2) .
To examine the ACTH responsiveness of the adrenal, we compared the basal and ACTH-stimulated levels of the steroids. All three steroids showed a strong correlation between the basal and ACTH-stimulated levels, both in ill and recovered infants (Fig. 3) (26, 27 ).
In our patients, both basal and ACTH-stimulated levels of cortisol were linked with the severity of illness.
The lack of a beneficial effect of systemic glucocorticoid treatment in the treatment of bronchiolitis (28) suggests that the physiological glucocorticoid response of the body may be sufficient. However, three of our patients had persistently low cortisol levels (< 100 nmol/l) even after recovery. Two of them (twin babies) showed normal basal levels only at their third examination at the age of 7 months (data not shown). These observa¬ tions and the low basal cortisol levels found in a subgroup of babies (19, 29) suggest that in some infants the low basal cortisol may reflect the immaturity of the permanent zone. It remains to be determined whether infants with low basal levels may benefit from temporary glucocorticoid treatment during illness. The significant correlation between the basal and stimulated levels of cortisol and DHEAS indicate that the basal levels of these steroids can provide an index for the prediction of the steroidogenic responsiveness of infants during illness.
